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(54) A two-way communication device 

(57) A two-way communication device 
comprises an ear-insert member having 
a vibration pick up type microphone 
combined with a speaker. A housing 
unit contains an automatic Vox controll- 
ing circuit to control automatically th 
power levels of transmitted and re- 
ceived signals. The ear insert memb r 
and the housing unit are connected 
electrically through wires or through a 
wireless. 
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SPECIFICATION 

A two-way communication device 

5 The present invention relates to a two-way com- 
5 munition device. Such a device -"^^ 
taneous talking and listening and uses an ear-insert 
member, comprising a vibration pick-up type ear 
mfcTophone combined with a sepaker wh.c .ma; J. 
10 one ofseveral types, inserted into one ear, ana, of 
the userto prevent the occurrence of feedback or 
"howl round" when the sound level produced by the 
speaker is high to allow a user to listen clearly ,» a 
verv noisy environment. 
« In a known arrangement, a vibration p.ck-up type 
1 ear mSophone (which will hereinafter be referred to 
S an ear mic) is inserted into the externa auditory 
canal of one ear of a user, and serves to pick up voice 
3g Is Vibrations) conducted through his tempore, 
20 bones around the external auditory canal wall. Such 
a known ear mic can be combined with a speaker, for 
mstance a conventional sound pressure type ear- 
nhoneorthe like. 
An arrangement has been tried comprises an 
9* ear-insert member comprising the ear m.c and a 
sound pressure type speaker combined with a 
convSna"FM V transceiver in order to attempt to 

^nar^ndi*-^ 



transmit ana ran eivc in o im m" — — — - — 

oweverTthe following disadvantages were 

30 f Th d ad been thought that feedback phenomena or 
-howl-round" would not occur even . the speaker 
pVoTuced a relatively high sound level, because only 
vibrations conducted through the temporal bones 

35 should have been picked up by the ear m.c. Howev- 
er when the speaker sound level was '"creased for 
example, to between 80 and 100 dB. to permit easy 
SSing in a very noisy environment, it was found 
Kme speaker sounds were being picked up by the 

dn Par mic so that "howl-round" occurred. 

4 Mo eover. it wasfound that, if output level of he 
soeaker was set to a relatively high level in order to 
aflow communication in a very noisy -vironmen 
?he contemplative faculty of the user was adversely 

45 " Ac e cord?ng to the invention, there is provided a 

two^ay communication device comprising an .ear- 
. nsert member and a housing unit hav.ng electrical 
circufe the ear-insert member housing a v.brat.on 
50 pick up type microphone combined with a speake , 
. 5 San P ^m«lcVoxco«rollinBdrcu.t^r^ 

automatically the power level of r^J?^!., 
received signals being provided m one of electrical 

circuits of the device. 

55 U is thus possible to provide a two-way communi- 
cation device which satisfies the following, techn.cal 

T^g^S mic in the transmitting system 
of the device noises can be excluded so that clear 
60 vo ce sounds can be transmitted when used ,n a vjry 
noisy environment, for example at a sound level of 

1 1 m B By combining the ear mic with the speaker 
used in the receiving system of the dev.ce com- 
65 munition, i.e. simultaneous talk.ng and l.stenmg, 



can be achieved through at least one ear of the user 
leaving his hands free. u»*«,tiaiiv 

(3) The occurrence of howl round ,s substantially 
prevented, even when output level of the speaker is 

70 relatively high, for example 1 00 dB, thus permitting 
S communication in a very noisy 

(4) While the user is talking, the output level of 
the speaker is reduced, whereas, during listening 
the s?gnal level from the ear mic is decreased and the 

75 output level of the speaker increased. 

(5) When communication is performed by a 
wireless transmitting and receiving system, a con- 
ventional device such as a two-band transceiver can 
Is used. If a wire system is used, a «nvenbona * wire 
transmitting and receiving dev.ce such as an inter- 

T SlStSSer is talking and listening it is not 
necessary for both ears to be closed completely, so 
that he can listen to sounds around him to .mprove 
safety in this case, an ear-insert member compr.s- 
ng the ear mic and speaker is inserted intc .on. ear 
canal which, however, is not closed up completely. 

A preferred two-way communication device uses 
only one ear of a user into which an ear-insert 
member is placed comprising the ear m.c and 
raaker and having an automatic Vox controlling 
cEt The automatic Vox controlling circuit pro- 
v des automatic gain controlling to 
l^fTeceived signals in lowand the .npu level of 
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level ot rtjutjivct-i o.y ■ . 

95 transmitted signals high when the user .s talk.ng, 
and n contrast with this, when the user is l.sten.ng. 
to make the transmitted level low and the rece.ved 

leV The h !n Mention will be further described, by way of 
100 example, with reference to the accompany-ng draw- 

are block diagrams of preferred 
embodiments of the present invention; 
Figure 4 is an isometric view, partly cut away of 
105 an ear hanging type embodiment of the present 

^Fi^ure S is an isometric view showing another 
embodiment of the present invention. 
Figure 6 is a sectional view of an ear-insert 
110 member shown in Figure 5. 

SUe 1 is a diagram of a first embod.ment 
comprising a wireless system ^o-^jom- 
munition. The output signals of an ear m.c 1 
which picks up vibrations conducted through the 
1 1 5 Temporal bones in the external aud.tory canal and 
1 convertsthem to electrical signals . are transmitted 
by a transmitting circuit 5A of a rad.o set 5 through 
amplifier 2. a band-pass filter 3. and a var.able 
attenuator 4. f . 

120 Signals received by a receiving circuit SB of the 
radio set 5 are transduced to audible sound press- 
ure type speaker 7, which is combined w.th the ear 
mid through a variable attenuator 6. 
in the above transmitting and receiving system, 
125 the output and input signals are detected by a 

detector, and the detected signals are supplied to a 
comparator circuit 8 to control or correct the va nab e 
"ttnuator 4 and 6. Thus, an automatic Vox controll- 
SJSSi 9 is provided by the variable attenuator 4, 
130 6 and the comparator circuit 8. 



Another preferred embodiment of the present 
invention is illustrated in Figures 2 and 4. In a 
transmitting system of this embodiment, output 
signals of an ear mic 1 are amplified by a pre- 
5 amplifier 2 and supplied to a band-pass filter 3 

having a frequency pass-band of 500 to 3,000 Hz. The 
signals are then supplied to an FM amplifier 10 of the 
wireless radio set 5 through the variable attenuator 
4, and are broadcast by the transmitting circuit 5A in 
10 the form of an FM transmitter. 

In a receiving system of this embodiment input 
signals are received by the receiving circuit 5B, 
which for example comprises RX. ANT Filter and RF 
& LF amplifier are supplied to an AF amplifier 1 2 
15 through the variable attenuator 6, to be transduced 
to audible sounds. In the above systems, the trans- 
mitting and receiving signals are each detected by 
detectors 13 and 14, and supplied to a comparator 
circuit 8, by which the variable attenuator 4 and 6 are 
20 controlled so as to reduce the level of the received 
signals when level of the transmitted signals is high, 
i.e. when the user is talking, and so as to reduce the 
level of the transmitted signals and simultaneously 
increase the level of the received signals when the 
25 user has finished talking. 

The transmitting and receiving device is formed as 
a "one-ear-hanging" type, ear-insert type, or helmet 
type, or is housed in a spectable frame. 

ATT^bodiment of anear hanging-type of device 

30 is shown in Figure 4. Numeral 1 represents the ear 
mic inserted into the external auditory canal of one 
ear of the user, the ear mic 1 comprising a case 1 5 
having a sound path 17 and a vibration pick up 
member 1 6 such as a piezoelectric element. The ear 
35 mic 1 is connected to an ear hanging member 19 
through a tube 18 in which leads 20 are housed to 
transmit output signals of the vibration pick up 
member 16 to electrical circuits housed in the ear 
hanging member 19. 
40 In Figure 4, numeral 21 represents an electrical 
power source, 22 an antenna, 23 a switch, and the 
other numerals in this Figure represent the same 
parts as in Figure 2. 
Although the above description relates to an 
45 embodiment using a wireless system, the invention 
can be used with a wire transmitting and receiving 
system. 

The ear-insert member can be connect through a 
wireless system without using the tube and leads 

50 shown in Figure 4 to a portable housing unit, and 
such an embodiment is shown in Figures 3, 5 and 6. 

In the transmitting system of this embodiment, the 
output signals of the ear mic 1 housed in the 
ear-insert member 19 are transmitted by a wireless 

55 transmitter T such as an FM transmitter housed in 
the ear-insert member 19, and the transmitted 
signals are received by a receiver R hous d in a 
portable housing unit5, from which the us r's 
speech is transmitted to another user. In the receiv- 

60 ing system, speech signals from the other us rare 
received by a receiving circuit 5B included in the 
portable housing unit 5, and the received signals are 
transmitted to the ear-insert member 19 through an 
inductive system comprising a loop antenna 24 fixed 

65 to the portable housing unit 5 and an induction coil 



25 fixed to the ear-insert member 19. The received 
signals are then transduced to audible signals by the 
sound pressure type speaker 7 and are passed into 
the external auditory canal of the user through the 

70 sound path 17. Although in this embodiment the Vox 
controlling circuit 9 is shown in the ear-insert 
member 19, it may alternatively be disposed in the 
portable housing unit 5. 
This embodiment allows transmitting and receiv- 

75 ing operations at high power levels to be used for 
remote communication, and permits greater free- '• 
dom of movement to the user. Because there are no 
leads or the like to connect the ear-insert member to 
the portable housing unit, it is less likely that the ear 

80 mic would pick up electrical noise to which leads 
might be susceptible. 

CLAIMS 

85 1. A two-way communication device comprising 
an ear-insert member and a housing unit having 
electrical circuits, the ear-insert member housing a 
vibration pick up type microphone combined with a 
speaker, and an automatic Vox controlling circuit to 

90 control automatically the power level of transmitted 
and received signals being provided in one of 
electrical circuits of the device. 

2. A two-way communication device as claimed 
in-claim-1, -wherein-^ 

95 housing unit are connected through a wire system 
which comprises a tube containing leads and defin- 
ing a sound path through which audible sounds pass 
from the speaker into the external auditory canal of a 
user. 

100 3. A two-way communication device as claimed 
in claim 1 , wherein the ear-insert member and the 
housing unit are connected through a wireless 
system. 

4. A two-way communication device substantial- 
1 05 ly as hereinbefore described with eference to and as 
illustrated in the accompanying drawings. 
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